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Possibly World's 
Largest Acrylic Tank 
Made for Packard 
Electric by 

Crystal Glass 

and Plastic 

of Toronto, 

formed of 

Plexiglas 
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How much money car 






Injection molding dies of Epon resin tolerances with Epon resin by Crane for Clinton Machine Company, Mag 
(left) reduce costs 80% for Adams Plas- Company, Chicago, II]. Epon resin dies keta, Ia. Formulations for thes: 
tic Products, Cincinnati, Ohio. Dupli- for outboard motor housing (right) are applications supplied by Kish | 
cate patterns (center) are made to close one-third cost of comparable metal dies _ tries, Inc., Lansing, Mich 










Epon resin gives you 
these advantages 













for making tools 


Epon resin stretch dies developed a! 
used by Lockheed Aircraft Corporat 


° Lit 
and dies “ee Burbank, California, show hig! tof 


sional stability and strength 
@ Cast and cured at room temperature 
...no special equipment needed 
© Cast to close tolerances... less 
machining and handwork 
e@ Easily duplicated and altered... 
short production time 





Toy models of Epon resin n 
Design Associates, Irvington, 
up in duplicating machin : Alens 


Epon resins are the epoxy polymers made ‘ol 
Ng . . ‘ r *PCe « nu 
exclusively by Shell Chemical Corporation. making process at Colum 


ing Company, Newark, N. J 








yyyou Save using 
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ON RESIN © 


to make 


TOOLS and DIES? 


New resin can reduce tool production costs by 80% 


Prastic TOOLING now has graduated 
from the short-run experimental stage to 
the profitable production stage... thanks 
to the unusual physical properties of 


Epon resin. 


Saves time and labor 


Little machining and handwork are required 


finish Epon resin tools, dies, and patterns, 
because the material can be cast to very 
lose tolerances. No specialized equipment 
s needed, because Epon resin tools are 


cured at room temperature. 


Tools resist wear 
Uther advantages of Epon resin tools are 
that they withstand great pressures, are 
ted by chemicals and a-wide range of 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
380 Madison Avenue, New York 17, New York 


Atlanta - Sosten « Chicago + Cleveland + Detroit - Houston - Los Angeles - Newark - New York + San Francisco + St. Lovis 


temperatures, and maintain a high resist 
ance to abrasion and corrosion, 


Where Epon resin tools are used 
Draw dies, drop-hammer dies, and injection 
molding dies for polystyrene . . . are some of 
the Epon resin tools now serving a variety 
of industries. Drilling, welding, routing and 
checking fixtures, foundry patterns, and 
. all made of Epon 
resin, are also in daily production. 


vacuum-molding dies. . 


Find out more 
Savings of 80°, over the cost of comparable 
metal tools have been reported by tool- and 
die-makers. How much can you save in your 
operations? Best way to find out—write for 
technical literature on the use of Epon resin 
in tool and die applications. 
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IN C NADA: Chemicel Division, Shell Oil Company of Canada, Limited + Montreal + Toronto + Vancouver 











NEWS FLASH! 


Close-fitting microphone part: 





























molded with 


DYLENE* POLYSTYRENE J: 


Here's precision molding! 


of 6 individually molded parts that fit together in a tight 30 


Chis microphone is compri 


assembly. The design is detailed and the tolerances 
small. Dylene high-impact polystyrene filled every cor 
of the mold, and the result is 6 precisely finished pic« 
that slip easily and firmly together. The assembled mi 
phone is smooth, lightweight, tough, and handson 
molded in gunmetal gray 

Koppers makes Dylene polystyrene formulations 
meet every design requirement. Some are particularly 
suited for large moldings. Others have special featu 
such as extra rigidity and strength, or high heat resistanc 
No matter what you produce—toys, appliances, el 
tronic parts or housewares—there is a Dylene formulat 
that will help improve your product or reduce product 
costs. And Koppers application engineers are always On 
ready to help you select the Dylene formulation th 
right for you. 

For more information, call your local Koppers Sales 
Office, or write to Koppers Company, Inc., Chem 
Division, Dept. SPE-125, Pittsburgh 19, Pa. 


*Koppers Trademark 


VMolder: Peat Manufacturing Corp., Norwalk, California 
Manufacturer: Altec-Lansing Corp., Los Argeles, California 







Koppers Plastics 
KOPPERS | 
Ww 





SALES OFFICES: NEW YORK BOSTON -:- PHILA 
- - Ss 
ATLANTA - CHICAGO + DETROIT + HOUSTON «+ LO iGELES 
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THE SOCIETY OF 
PLASTICS ENGINEERS, INC. 
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ght by the Society of Plastics : ‘ ; 
har Beal ie Mechanical development is one of the most important functions ' 
of Du Pont's new sales development and technical service lab 
JESSE H. DAY, Editor oratory. The standard packaging machine shown here has 





been modified to seal “Mylar” polyester film with solvents and 
& heat. Operator is filling special attachment with a solvent. 
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correspondence dealing wit! 
matters, membership, adver . . ; 
nd the like should ag Bt SS \etion by Your N " Ore 
é€ business offices listed above. Dhecti \) 
copy intended for publication - 
SPE Journal should be direct 
the editorial offices. Copy for 
sue should he received at \ 
the Ohio, before the first of the ? 
re g month. Neither The So SPE 
Plastics Engineers nor the si 
SPI urnal ig responsible for the 
xrpresged by individual con- 
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Loaded with 


PROFIT 
POINTS 


for your heat- 
resistant jobs... 


i. 


famous as 
“the material you can 
do more with” 


vith an exceptionally rich black surtace 

lets you deliver thi q ‘lity at min 

vity, fast nog, is moldability 1 
that it may be used for more jobs a 
in any other ever deve oped I 


ra { ind 


DUREZ PLASTICS DIVISION 
HOOKER ELECTROCHEMICAL COMPANY 


1tt'2® WALCK ROAD, NORTH TONAWANDA, N.Y. 


Send for 
Data Sheet 


“Leaders in Phenolic Plastics’ 


PLASTICS FOR CORROSION-RESISTAN’ 

CATIONS, Raymond B. Seymour and Robert 

Reinhold, New York, 
, | = . . 


448 pp, $7.50 


yme ll find 
for the ipplic it 
‘ 


ryt 


barriers for 


ill 
pla ti i 
book or hat 
the fine bibliography 
chapter, little difficulty 
plastics properly to cor 
The book l ali 
turn divided into 
of, and an introductior 
authors correlate the 
terial with thei 
TESTING OF PL 
as the author 


and the re 1 


pi 


Make Certain It’s GENUINE 


23 Silicone Spray 
MOLD RELEASE 


Mt Isn't Sizse—It's 
Quality That Counts! 


EXCLUSIVE ALL-METAL 
FAST-ACTING SPRAY HEAD 
ENDS FUMBLING, 

SPEEDS APPLICATION, 
SAVES CYCLE TIME! 


SILICONE 


MOLD RE 





DELIVERED PRICES 
Single Can $2.00 


Unbroken Dozen $18.00 
Unbroken Gross $197.40 


lower prices on arger orders 


shipped on your schedule as needed 


— Se ‘as Pure 


Molders who've tried them 


always specity IMS Silt 











UNDILUTED 


—— Teen 
PREPAID SAME DAY SHIPMENT 


INJECTION MOLDERS SUPPLY G0 


PE JOURNAL, Dee 
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SPE 12th cecnical 


The program for the Twelfth Annual Technical quality of the program is indicated by a few selected 
onference of SPE, which will be held at the Hotel abstracts of papers which appear on page 9. 
tatler in Cleveland on January 18, 19, and 20, 1956, An international flavor has been added in the 
vas built around the response to a questionnaire on person of Mr. E. Gaspar of Projectile and Engi 
he type of program desired by the membership. neering Company of London, England. Mr. Gaspar 


will speak on “Trends and Problems tn) European 
Analysis of the returns of this questionnaire KE a oe is 
“xtruder Design. 
vhich was distributed at the Atlantic City meeting 
; , ee ses rhe program committee has not neglected the 
howed that Plastics Engineers attend the Tech . 
' : lighter side either. Through the courtesy of E. I. 
ical Conferences primarily to keep abreast of cur- ‘ 
: Ss duPont de Nemours and Company, a closed circuit 
ent developments in the field, and to discuss pro- : 
telecast direct to the Conference will feature a con 


essional problems with their contemporaries. The ‘ 
ducted tour of du Pont’s new Sales-Service Labora- 
inalysis further showed that the program = should . 
tories in Wilmington. The highlight of the Confer 
be made up of papers of a detailed technical nature, 














ence entertainment will be the annual cocktail party 
nd also of papers of broad general interest. 
and banquet on Thursday evening, with the distri- ’ 
Interest in Injection molding, compression mold- bution of door prizes. The speaker, Tennyson Guyer, 
ig, extrusion, and vacuum forming was high, with is one of the finest speakers on the after dinner 
mly a slightly lesser degree of interest in foams. circuit, and he will keep you entertained as you 
Qur program and speaker’s committee guided never have been before. 
vy members’ interests have put together an interest- Ladies activities make up a well-rounded pro 
and varied program which contains subject mat- gram which they will enjoy, Plan to bring your 
er of interest to all segments of SPE. The type and wives, 














WHAT DGES THIS 
MOLDER say abcut 


(to Color All Plastics) 


“Since we started dry coloring in our own plant, wre 
have used dry coloring materials from several manufac- 
turers. When we use DRYCOL, we notice a distinct 
improvement in our molded items; so we have decided 


that we will standardize on DRYCOL.” 

















Yes this and other enthusiastic testimomals are your disinterested PROOF 





that Drycol can save you production time and money in your own plant 
Specify Drycol in any of 17 Bureau of Standards colors; or order special 
Tinsel, Mother-of-Pearl, Metallic or Housewares colors. Always reliably color 
true, in units to color 50 or 100 Ibs. of plastics in any mixing drum 


ready to mix 






“Pioneers in Modern Plastics for Over 30 Years" 


GERING PRODUCTS, INC. Kenilworth, N. J. 














Craftsmenvof the 2O)™ ¢ DCN tury 


No. 8 of a series to introduce you to some of industry's outstanding plastics craftsmen 





[wo 


William J. Drake, Chief Engineer, Santay Corporation, Chicago 
liver since the first injection molding machine entered the 
antay plant in 1935, Mr. Drake’ ob has been molds. A 
nt and particularly difficult feat was enyineering a 
ran aircraft microphone boom. The functioning por- 

as a curved rack-and-pinion core that moved through 

arc. Mr. Drake’s mold has produced more than 70,000 
th no more than averaye maintenance. He also de- 

la mold fora 12” square air conditioner grill, with 28 


tal ba vhich fitted yn rfectly in all foun positions, 





AL Ct 


IMPANY 


PRINGFIELT 


Inspired by the materials at hand, the artisans of other agi 


orld with treasured objects of silver and iron, wood and , 


Monsanto, a major producer of high-quality plastic material 


alute 




















‘w materials are inspiring a new group of craftsme 
the fabulous family of plastics, these men are molding beaut 
useful products that are serving every industry, every home 


these 20th century artisans are pictured on this page 


] 


s these craftsmen who are helping to mold America’s t 





Peter Pfaff, General Manager, Wilpet Tool & Mfg.Co., Kearny,§ 
Back in 1934 Mr. Pfaff entered the field of pli 

as an apprentice tool maker. Ten years late) 

signer William L. Niclaus to found Wilpet To 
specialists in the production of custom-stylec 

ayes for industrial and consumer items. A t 

team project was to design a mold to prod 

packet case in large quantities at minimun 

cavity mold they engineered turns out 100 


packages a day on one 16-0z. press. 

















PLICATION OF RADIATION TO THE 
HIGH POLYMER FIELD 
be 5. Ballantine 


A 
| 


mrroduced have 
che rriic 


given plast 


ethylene, the 
| zation 


and 
ariety opolymet 
yrropert have el produced Dy 
Irradiatio polymer wu 
become 


onomer. Radiation iy well 


field of graft copoly 


DESIGNING WITH TRANSPARENT PLASTICS 


Alfred M. Blumenfeld 
Rohm and Haas Con pany 


1 metalizing t 
etroformed 
ground heretofore 
Ipor J RB. Stoke 


Case Study 1956 Oldsmobile rear « 


Abstracts from 12th Conference Papers 


ual metallic ects 
eve textured back 


ible to achieve (based 


paper at last SPE Conference) 


cutcheon 


PHOTOGRAPHIC STUDY OF INJECTION 
MOLDING POLYETHYLENE 


R. W. Miler 
The ‘Do ( 

olding of po 

iny held lo 


Nogy, a phote 


been undertaker \ 


ided mold wa used to 


understanding of the 


lastic hee jetting, 


finish was realize 
| the 


\\ 
method 


R G Seanor 


cooli fF 


 M. hy- Tessin, C. E. Beyer 
‘hen ai Co 

lvethylene has been expanding 
further the polyethylene mold 


graphic study of the flow charac 


pecially constructed 
make th itudy possible \ 
fect of molding condition 
hrinkage, sink mark 
d through th film study 


follow ny 


of light pra 


R. W. Miler 














Conference 
Abstracts 


(Continued) 








G. H. Sollenberger 





' ‘ d Advancement in the technology of non-s 
t index two and twenty forcement is likely to result in new pplic 



















» The ppearance of polyethylene during cooling plastics and in final materials having 1 
Through these ind ubsequent tudies, information Thi paper review the principal type of nor 
e obtained to improve the polyethylene materials, inforcement, (cellulose, asbestos, nylon, ete 
hie en na molding technique to be used nent propertie (so far ' known), pres 
application m and develop ent probl n for é 
NON-GLASS REINFORCEMENT IN PLASTICS 
Johan Bjorksten “SUPER-POLYETHYLENES 
Biorksten Research Laborateries, Ine. Geo. H. Scllenborger 
The technology of non-gla reinforcement for plastic Koppers Co., 1 








ly 
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sheeting, film, and containers. The 














Auother Reason Why . (BE [M I=) EJECTOR PINS axe the Fincot Mad 









D-M-E’s SPECIAL HEAT TREAT 


GIVES YOU HARDNESS . is 
Where you need it most! . _ ON THE SURFACE ; i 


GIVES YOU TOUGHNESS . 4} | Sa 
Where you need it most! . _ THROUGH THE CORE | cnoge oa omy 


42 Standard ies from 1/16” to 3/4” ——— - 
IMMEDIATE DELIVERY ...5 BRANCHES 


DETROIT MOLD ENGINEERING CO. 


San OF Tat Gta chtmne cn 6686 FE. MeNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook |-139° 
ae a Contact Your Nearest Branch FOR FASTER DELIV! 


HILLSIDE, N. J. (wean NEWARK) 1217 CENTRAL AVE.. ELIZABEY 2-584 

i a CHICAGO 51, ILLINOIS ssor w. oivision street, cowume 
DW {= CLEVELAND 14, 0.—D-M-E CORP. sas taxe cr... exo’ 

' LOS ANGELES 7, CAL. 3700 sourn main steer, anay 3021 
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HOW TO PICK PLASTICS 













HANDLE MORE SALES 
...WITH COLOR 






DU) 


Use BAKELITE “‘Elastomeric Vinyls” 


Phat’s what this vacuum cleaner handle is 












molded from. It's highly durable, non 
cracking, with rubber-like flexibility. Yet 





ade 







it's non-oxidizing .. . no “rub-off.” It has a 
smooth firm feel and, best of all perhaps, 
can be molded in a wide range of brilliant | 






sales appealing colors 






Elastomerics are just one group of 





BAKELITE Brand Vinyl Resins. And vinyls 





are just one of many types of helpful 





BakeLire Resins stvrenes phenolic S 





epoxies, polyesters polyethylenes, Here is 






a many-sided resource for plastics well 






suited to your specific need. Find out 






more. A copy of “Condensed Reference 





File of Bakevrre Plastics and Resins” is 





yours tree... write Dept JP-171. 








ya Me 
(BAKELITE 






if MOLDING MATERIALS 
¥ 
Ne 






\KELITE COMPANY, A Division of Union Carbide and Carbon Corporation [43 30 East 42nd Street, New York 17, N. Y 


The term Baxeurre and the Trefoil Symbol are registered trade-marks of UCC 









Conference Papers 


i¢ lead iT? 


range 


H.E. Allen 


prope rtie 
prope rtie 


cellent Teh intag 


VINYL FOAM 
Henry Allen 


omer Che real ¢ orp 
‘ ndustry 
ubstantial 


the \ nyl 





HOW EASY IT IS NOW 
TO KEEP YOUR HOPPERS FULL! 





WRITE FOR LITERATURI 


C. H. WHITLOCK ASSOCIATES 


MODEL 512A FULLY 21657 COOLIDGE HIGHWAY OAK PARK 37, MIC 


AUTOMATIC 
| AUTOMATIC 
HOPPER LOADER 


SPE JOURNAL, Dece! 














a plastic aerosol 0 
... Styled for sales, designed for production 





for the first time, toiletries producers can use a container 
mbines the advantages of aerosol packaging with the beauty 
ty plastic—Cyanamid’s Melamine Molding Compound 1077. 
the first spray dispenser that looks just as attractive as 

r toiletries women are used to—and look for. 


then, is a completely new packaging opportunity with 
sales pote ntial. It offers exceptional design possibilities 
nlimited range of lustrous colors. The spray package is rigid, 
esistant, corrosion resistant, light, convenient to fill and ship. 
construction makes assembly fast and easy. Container, 

ind collet are all molded of Melamine Molding ¢ ompound 1077. 
less steel spring activating the collet is 
y non-plastic component! 


vill be glad to help you apply these advantages to your 
ng problem. Write today for complete data, or ask 
a Cyanamid Technical Representative call. 











AMERICAN Ganamid LOM PANY 


PLASTICS AND RESINS DIVISION 
32D Rockefeller Plaza, New York 20, N.Y 








f Cyanamid’s Melamine Molding Compound 
Colt’s Manufacturing Company, Hartford, Conn 


In Canada: North Americon Cyanamid Limited, Toronto and Montreal 
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N. A. Nicholson D. S. Ballantine 


Conference Abstracts... . 
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(Continued from page 12) 
The fir of the proces vas Dy 
prosthetic purposes. The 
nercial product was the 1955 P 
‘h embodied son f e same 
technique preparati 


irticles. 


COMPRESSION AND TRANSFER MOLDING 
OF GUIDED MISSILE PLASTICS PARTS 


Wm. B. McGlone and L. Brian Keller 
Hualhe lireratt Co pany 
describes com) 

developing 
yrous aerodynan 
requirements even after 
ronment conditions. The spec 
mold designs, ind careful procs 
ibrication of high quality con 
reference to missile problen 
Experimental molds ar 

quality of production molds. 

extreme rigidity, self-cont: 

ntegral heat ng 

$ control e' 
nd electrica 
r uniformity and reliability, 
dimensional control. 
molding of laminated 
molds having fixed cavity volume, described 


’ 1 ta or nt 


ympression molding process, is comp:red ( ‘ 


ympression molding. 


PLUG ASSIST FORMING—A NEW SHEET 
FABRICATION TECHNIQUE 
J. W. Mighton 


Dow Chemic al (Co 
male plug to force th 
Is not necessal ly 
wa new concept 
inking cups to 
fabricated 


; 


adiscusse d 


shown. Son 


plug mater! 


The prim: 


Fourteen 


A. M. Blumenfeld M. Q. Tessin 


re (a) better wa } niformity (b) « 
thicker ip} 


} ty for snap 


bottom thickness o1 


and (d) ad 
regular vacuum fo ry, oO ontinuous vacuu 


equipn ¢ 


CALENDERING EQUIPMENT AND THE 


PLASTICS INDUSTRY 


R. C. Seanor 
idamson United Co. 


wh ch 
its compou 
nner gauge 
nensional requ 
Was necessar' 

hetter condit 

it day. The 1 
ntrol more accurat 
operating posit 
problems the 
tus dev ces, So! 
first plastic provided 
less standard tempe1 controls such 
presses and vulcanizers. have now progres 


gh pressure hot water s} 


Ca 
drilled roll and the hi 
the higher temperatures which are now coming 
picture, 

produce three 
hey could rolls with ece: 
as great as they were g if away with in t 
calenders. 
In order produce 
‘s 


smaller eccentricities it is, of course, nec 


body ground 
the journals upon whicl s ground be alx 
pe rfect as can be obtained We have ground I 


shops within .0001” eccentricity. However, the 


) 


be expected is in the neighborhood of .0002 
Two solutions have been offered for the 
of the roll on its journal during operatior 


+ ’ 


widely used of these is he o-called zero cle 
externally applied load will minimize the a 
th axis of the roll actually moves dur 
change and is extremely valuable on the cent 
‘al stack in a roll inverted “L” cal 
standard 3-roll 
(Pleas » page 40) 
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FOR YOUR CALENDAR 


“Plastics Progress Presents” for 
all plastics engineers 
the biases plastics forum yet 


> F. &. 
CONFERENCE 


HOTEL STATLER—CLEVELAND, OHIO 


MT LU 





REGISTRATION STARTS TUESDAY P. M., 


Society of 
Plastics Engineers 


welcomes all members and non-members to its 12th Annual Con 


JANUARY 17 


ference in 1956. Talks will cover latest developments, activities 
and techniques in plastics engineering. A program that will have 


special significance in this year of plastics achievement and growth 


For further information contact S. A. McELroy. Hercules Powder 


Company, 865 Union Commerce Building, Cleveland, Ohio 





TOURNAL, December, 1955 
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r thermoplastic with h rh 


KEL-F PLASTIC 
Hard, den e,. moldit 








mpact, tensile and compress! ti rth 
Resistant to chemical attack, heat and cold 
Imperviou to moisture, non-wettable, out 
tanding electrical characteristics. Applica 
tion ncelude: terminals, tube sockets and bas« 








re and cable insulation, connectors, trat 






tor encapsulation, 








KEL-F DISPERSIONS 


Finely divided plastic id in volatile medium. 





A) plied Dy pray, pread ot dip coating. 
KEL-F Dispersion vive metallic and other 


rihace the ( re on re tance and non 







adhe ve, non-wettable characteristth of 


KEL-F plastic. Coating formed is dense, tough, 
Applications include 





chemically re taunt 
component coatings, dieleetri hic lds, 1th ila 


tion on instruments and apparatu 





KEL-F OILS, WAXES AND GREASES 





KEL-F Oils, Waxes and Greases are low molec- 






heat, cold, and are non-flammable. Oils are 





fluid at room temperature. Waxes are solid at 





room temperature. Greases are compounded 





from oils and filler. Lubricity of oils is equiva 





nt to extreme pre ure additive Application 


nelude lubrication, hydraulic fluids, heat 






transfer, damping, potting 






KEL-F ELASTOMERS 
Highly re tant fluorocarbon elastome) 





critical applications subject to corrosive condi 







temperature up to 100° F., low moisture ab 






Pecan be molded and calendered. 





Applicatior include eals, valve dia 






microswitch coverings, gaskets, ete. 






KEL-F PRINTING INKS 











Fluorocarbon base printing inks, are resistan 






abra on. Produced in range o 10 colo 
KEL-F Printing Inks are recommended for 


, nylon and KEL-F wire 





triping polyethylene 





nsulation. Combining effectively with the sub 





trate, they offer high performance under dill 






cult conditi 









When Specifications Contain 


FS 





ular weight polymers. Resistant to chemicals, 


tior Posse excellent clastomerik properties, 
flexibility at low temperature, stability at high 


orption. Processed on standard equipment, 


phragms, industrial clothings, wire insulation, 


to moisture, corrosive chemicals and gases, and 









ZERO MOISTURE ABSORPTION 

CHEMICAL RESISTANCE (acids, alkalis, gases, oxidant! 
THERMAL RESISTANCE (—320° F. to 390° F.) 
NON-WETTABILITY 


ANTI-ADHESIVE SURFACE... 





With Superior Electrical Properties 


INVESTIGATE THE UR& les Wts= De 


FAMILY OF FLUOROCARBON PRODUCTS 


KEL-F fluorocarbon products include thermopla 
molding compounds, Dispersions, Oils, Waxes, Gri 
Klastomers and Printing Inks. Unique among comme) 
synthetics they provide the solution to difficult design 
production problems when no other materials prove 
factory. 

Based on the extremely stable fluorocarbon mol 
KEL-F products are outstanding for their resista! 
chemical corrosion, heat, cold and moisture. Becau 
their unique combination of properties they can he 
make a better product ... protect equipment against 
or deterioration ... make possible improved produ 
sign... meet more rigid performance specification 

Write for special literature covering your part 


interests. 







Chemical Manufacturing Division, P. O. Box 469, Jersey 
SUBSIDIARY OF PULLMAN INCORPOR 


® Registered trademark of The M. W. Kellogg Company for its fluorocarbe 





THE M. W. KELLOGG COMPANY 














By Your 
National 
Organization 


objects of the Society shall be to pro- 
in all lawful ways the Arts, Sciences, 






Engineering Practices and Standards 






ected with the utilization of plastics.” 





r the past fiscal year, as required by the con 





stitution and by laws of the society. 
STATEMENT OF ASSETS AND LIABILITIES 
JUNE 30, 1955 
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How WATSON-STILLMAN is helping 
WESTERN ELECTRIC create a 


NEW LOOK 


for an 


OLD FRIEND! Sey 





Hardly recognize this old friend, would for a machine that provides low-cost, high-speed pr 

you? It’s only one of the eight full-color tion. And just check this list of features! 
telephones Western Electric is now making for Bell Tele- 
phone users! The new gray, yellow, beige, ivory, blue, green, 
brown or red telephones are designed to blend with the 


pre-positioning of injection plunger 
internally heated cylinder 

decor of your home or office. All eight colors also come in controts convententiy located 

large die space 

inter-locked safety guard on all sides 
center hydraulic stripping 

full hydraulic clamp 

oilgear pumping and control system 


two-tone combinations—a lustrous colored base with a jet 
black handset 

Many of the handsets for these handsome “new look” 
telephones will be molded on 20-Oz. Watson-Stillman Ver- 
tical Injection Molding Machines. Eight have been ordered; 
several already are in operation (see above) in Western Why not write today for complete information on 
Electric's Indianapolis plant. new Watson-Stillman Vertical machines? Watson-St 

These W-S Vertical Injection Molding Machines have a also makes a complete line of injection, compress! 
new look” all their own. Available in 16, 20 and 24-Oz. transfer molding machinery in a wide range of mod 
capacities, they are designed and built to meet your demand fit your job—production-wise and economy-wise. 


O99) THE WATSON-STILLMAN COMPANY 


id 3 DIVISION OF H. K. PORTER COMPANY, INC. 

" ] 153 Aldene Road, Roselle, N.J. 

be 8a Evropean Subsidiary: WATSON-STILLMAN INTERNATIONALE 
Maatschappij N. ¥. 

Groothandelsgebouw — Rotterdam — Holland 


a) 
. 


= 40 WOISIAIG ¥ 


K. PORTER COMPANY, INC 











Plastics, Resins and Paints 





Lloyd E. Parks 
Logo, Ine. 










Pp ASTICS VARY IN physical and chemical properties cal inertness rules against paint adhesion through pr 
















a tne iriations are sufficient to affect the type of mary valences. 
required for the plastics, just as the differences Various resins do have adhesion to polyethylene 1f 
een aluminum and steel, or between glass and wood the surface properties are changed by vapor phase chlon 
the type of paint required. nation, irradiation, or by the Kreidl Proce of flame 
To paint plastic successfully it is necessary to have treatment. It should be noted that the gener propertie 
nderstanding of plastic as well as paint technology. of polyethylene plastic remain unchanged by such treat 
resins are high molecular weight polymer or cor ments indicating that only an extremely thin surface layer 
tes. Their properties depend upon the chemical s affected. The exact nature of this surface change is sub 
e of the resin molecule, the molecular weight of ject to controversy. However, Kreidl and Hartmam re | 
! nd the type and amount of such modifiers as port evidence that the factors of oxidation, change n 





ers, lubric ints, fillers, plasticize rs, and other add orientation, and changes in ery tallin ty col tribute to tl 





\ number of resins representing the more important 











Tables 1, 2 ; and 4. The difference and the effect Table | 
differences on painting of the plastic will be ex Linear Thermoplastic Resins 
t ~ ) Resin 








‘ e been divided into three groups and listed | 
| 






Typical Formula 










Thermoplastics pebgattytene ‘ite 












Thermoplastic materials are usually linear polymers n 
ne or co-polymers of more than one monome? | 
e, hape, orientation, and degree of polarity of Polystyrene aC eC e« 
r molecule ffect the phy sical properties of the . 








Group I: 


‘ ! of the first group (Table 1) are similar in Polyvinyl Chloride -C-Ce. | 
the basic polymers are essentially linear arrange = cl n 











f ethylene and substituted ethylene units. 










_ 
Polyethylene is a high molecular weight aliphatic H 
, , . Polyvinyl Acetate aC «@C @ 
irbon made by the polymerization of ethylene. It " | 
xy translucent appearance and is flexible without 0 =-C =CH3/ pn 
e of plasticizer. It may be modified with certain 
etic rubber polymers, modified waxes, and other [(— wy CH, — 
ves for special applications. However, for the pur Polymethyl Methacrylate -C-C- 
: H ' 
s study the plastic will be considered as straight cm 















} } 0 - CH 
polymer is symmetrical and non s c 3 In 
thus might be expected to be soluble in non-polar 
uch as hydrocarbons and re tant to polar SO in W CH, 7 
ve ae : wisalie x . ; 
ch a alcohols, acids, and wate) Actually as a re Polyethyl Methacrylate of ae = 
higher n olecular we ight it has good chemical H 
' C mf 
nee to both polar and non-polar solvents at room 
. ‘ } . | 
iture At 60 ¢ it is attacked by solvents such as O — CH | 





r hydrocarbons and chlorinated hydrocarbons of 











il ’ . nm | 
As the result of low polarity and chemical inertness Polymethyl Acrylate et 
ted polyethylene is difficult to paint or print. Sol H : 
. : ex 
do not attuck the surface for mechanical bor ding of P 
I hims, ind the nor polar eharacteristics do not q 0 - CH, 4 













van der Waals’ forces. The chen 


tdnesior through 
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Foot ‘ me tre ; ent 
\ lh ! ! be used in the productio1 f finishes 
f d polyethylene Solvents n ty be selected quite 
t} t? ted plasti still inert and will not 
‘T, db ent 
Ra Wrap and containers for medicinals, « 
es, and foods are made of polyethylene and ar 
( } silk screening or ] nting. Sines 
' t ethvlens stock s translucent 
ca , lecorating done mm the first surface 
‘ itior ! t vithstand handling, flexing ind 
t} Lid nd ition Accordingly, 1 t 
ne ed , therw e treated prior to paint 
rder to obtain good adhesion with quality paint 
| ht ‘ ' t required property f po 
, rit nee the pl tic qadoes not nave t ibil t 
Polystyrene 
Polystyrene diff from polyethylene by the substitu 


f ’ 


e phenyl group on each ethylene unit. The phenyl 


group, ucl non-polar, but the polystyrene unit is 
cal thu ery lightly polar. In effect the poly 

De e) irrounded with phenyl groups which 

t re tic propertr and greater chemical act vity 

, wlvethviene. It ubject to yellowing and crazing 
itdoor exposure nad like polyethylene shows degrada 


Formu 
}’ ’ 


M 


ittacked by uch solvent as aromatic hydro 


chlorinated hydrocarbons, and este but has 
tance t more polar olvent uch a lowe? 

glycol nd water. It may be crazed by acetone, 

pl tic | arose rbor and h grhe r aicono 

tyrene requires no substantial amount of formu 
vevel mall amount of lubricant such as stear 


Poly 


other mono 


molding tyrene 


d flow ! 


polymerization with 


by mechanical mixing with other polymers 
presence of the phenyl group in the polystyrene 
hanges it sufficiently from polyethylene to make 
easy to paint. It ufficiently attacked by sol 
use mechanical bonding of paint films to the 
nd appear ifficiently polar to cause adhesion 
n der Waals’ fore \ number of paints having 
esion to polystyrene and properties superior to 
ne are tilable 
tvrene used in ; iriety of ipplications 
) ts of rving qualitih The appliance field, 
pecif top quatity paint fil: . equal or 
t p tyrene tself. On the other hand. the 


adhe on, glos and 


particularly nterested in 


nadlir th less attention to film properties 
the small amount of internal lubricant used 
rene doe not affect paint adhesion. However, 
re isu \ teaurute which tend to be incon 
th the p the ind with paint, thu may cause 
hen present in exes e amount 
lation Necessary 
t adhesion may vary with chemical modification 
ymer or with the physical blending with other 
resulting in the necessity for slight adjustment 
nt for tion. Also, it may be necessary to re 
‘ ent ter t d etching or crazing 
! fient vhich may | e different olvency 
( b t f aleoh ester ketones, and 
I De ised ! formulating polystyrene 
el t! ent must be blended to avoid 
e attack Ir the plasti irface This i particularly 
t when cl polystyrene is painted on the se 


ynere 


ond surtuce 


the background of paint 
Such resins as cel ‘ t . cellulose et 
lics, alkyds, ureas, and a number of base gu 


' forn ting 


i dial i ; 2 


Vinyl Type Resins 





Polyvinyl chloride differs fy polyetl 
ubstitutior of i chlorings ‘ , each et 
thus making the polyme i etric na 

The ter ny e) f 
pounds which range fron traight polyvir 
Various CoO-pe el | r rice nd 
vith heat tub Le} t tne} lee 
ibricants for ease of procs neo. fille ' d 
lating and to promote uniformity, and plastic 
part flexibility and other d properti« \ 
from rigid formulation to the highly plast 
heet and plastisols 

Paints may have dhe n t vinyl ) 
bonding through iivent t nd by ' 
forces a a result of the p ty i the p t 
the specific properties of each for lated 
considered in selecting a paint 

The type and percentage mor 
co-polymerization and the type f compoundit 
propertie of nvls nad 1 t P thie 
face For exan ple, Vinvil eetate in este 
to acrylic in chemical structu They ditfer 
icetate polymerized thi leol } 
lic is polymerized through the cid. The 
tate witl \ nyl chloride nere the «de 
metry and the polarity of the polyme) I 
olvency of the resir Flexible tock, the 
decorated form of 1 nvyi, ied with plasti 
s nece arv that the paint f lerate tl 
vithout softening or | f ‘ n. Lubric 
thin sheet stock to prevent sticking in the | 
equipment have poor compat hilit vith ny 
on the surface and cause paint dhesior probl 

Vinyls are attacked by ketone este? ! 
nated hydrocarbons, but are resistant to non-p 
such as hydrocarbor and p ! ( ent ucl 
However, plasticizers may cause t any 
absorbed quite readily Accordingly, paint f 
pear dry due to removal of ent by ‘ part 
the surface and absorption of vent from t f 
the plastic. This is a false touch-dry, and silk s 
printed hneet stacked ! Ul conditior may Ce 
stick together a the olvent p ‘ back tl 
paint film. The addition of inert fillers to the 
reduce blocking but will also reduce the gl f 

° 
Silk Screen 

The silk screen proce commonly used 
rating inflatable toys, wher drapes, curt 
‘loths, and such items ar isually printed. TI 
ire fast and solvent must ‘ elected to pi 
drying of the paint film wit! minimum of 
listorting of the heet. Even temporary vellir 

ectionable since it may cause poor register 
juent blotching vher ! ) 
econds after a previous coat 

Plasticized vinyl re f t re 
for such finishe thus estal ng plasticizer 
ind avoiding change n pr erti due ft t 
gration from the plastic. Ket nd « 


JOU RNAT Dece! 














Polymethyl methacrylate differs from polyethylen 


e substitution of a methyl group and a carbmethoxy 





p to one carbon of each ethylene unit in the polymet 





nore polar tnar polystyrene as a result of e dis 
etry of the methyl methacrylate unit and the greate) 
ty of the carbmethoxy group. Polymethyl metha 


te is more resistant than polystyrene to non-polat 


carbons, Dut it Ss more susceptible to etching and 
g by low molecular we ght polar soivents sucl 
s and glycols. It is attacked by solvents of mediut 


ty such as esters, ketones, low molecular weig! 
itic hydrocarbons, and chlorinated hydrocarbor 
Polymethyl methacrylate requires no plasticizer but 
yperties may be modified by the copolymerization of 
methacrylate with such monomers as methyl acry 
ind other esters represented by ethyl methacrylate 
itions of this type in the molecular structure and 
tions in molecular weight are responsible for the 
ences mn solvency of the Various acryil resins 
Resins such as acrylates, nitrocellulose, alkyds, ureas, 
nes and a host of base gums may be used in the 
ection of sat factory paints for acrylic plastic Ad 
obtained through mechanical bonding and by 
ler Waals’ forces. Hydrocarbons, ketones, esters, and 
Is may be used successfully as solvents. However, 
lvents must be balanced to avoid etching of sn oothly 
d parts especially whe painting on the reverse side 
r plasth Also, crazing must be avoided Ince t 


; } lit to th 


The carbmethoxy group adds light 


el making It quite superior to polyethylene, poly 


xr vinvl chloride for exterior exposure Conse 





ly, acrylic plastic is used widely for such appli 
is outdoor display signs, automotive parts, and 
e variety of emblems which require paints extremely 


m exterior exposure. 


Vacuum metallizing is widely used o1 rylic for re 
ide decoration It is necessary that light table 
systems be selected for the undercoat. The under 


nust have adhesion to the plastic; the deposited 
num must have adhesion to the undercoat; the back 
it must have adhesion to the plated urface; and 


entire system must have qualities comparable to that 


e plastic. Such systems should have grease resistance, 
dity resistance, and heat resistance. Pigments used 
tinting undereoats should have the best possible light 


Cellulosic Plastics 
Group II: 


The second group of thermoplastics (Table 2) differ 
y from the first group in that the resi re long 
of glucose units rather than ethylene units. Differ 


n the individual cellulosiecs are based on the way 
the hydroxyls of the unit are reacted 
The formulas are representative ut not neces irily 
ite For exan ple, cellulose aceta 
ontain acetate and butyrate n equal proportior 
Cellulose acetate is quite polar and the polar 
lightly with the amount of free hydroxyls in the 
li¢ As would be expected, 
iliphatic ind aromatic hydrocarbor It itt 


solvents of mediun polarity such as Ketones, ¢ el 


rinated hydrocarbons, but 1 re tunt nthe more 
cohol i i result of t higher ecu ’ elent 
nt adhesior Cal be obtained througl mechanical 


Waals’ forces. However, the amount 





and van der 





ng 
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Table I 


Cellulosic Thermoplastics 














Resin y al Formula 
- 
. - - Ch, 
H\ 
ellulose Acetate - @- 0 « 
1\ 
- ¢ 
sc 0 
=, . 
a = Ch 
c 13 jn 
O 
0 « = 
— ( 
Ce! ose etate Butyrate - -O- 
i\ } 
-¢ 
H 0 
4 
iain a 
7" n 
= d eed 
[— 0 =-C.H. ~) 
; 25 
H | 
Cc Cc 
( H 
Ethy ellulose -C C-O0- 
H 
C = ¢ 
H.C 
- C n 
— = — 
na type ot pla Lie 1 t be cor dered I elect 
paint. In general the re n the paint must. be n 
to the plastic in propertic nd ! be softened ap 
preciably by plasticizer n ration 

The ent systen ust be carefully balaneed to 

nd exce ve etch of the pl the ir fine Also. exce ive 
ibsorption f olvent rite thre p tie iIntiace ‘ pene i 
! the ¢ ‘ if thin ect tock ! Va ise cul 
varping 

Cellulose acetite tough p ti ised ¢ ent 
for interior exposure for ich application t kn 
handles, lamp shades, playing cards, and a variety of ap 
pi nee hou nth Lon raingty tive fi ! r" t In { iv 

ad aul ble n the eC appli t ! 

Cellulose acetate butyrate differs f) ce ene 
tite n that part of the eetate dic have bee 
tituted vith the ( y’ cl ! bu riite rade | Phe ( 
lit till pr l He ( ! the bu I ( rads ik 

t by certan ! ko. ple. t lene 
Dutvrate plasti but <« ‘ not ttach ecotiute Roth cet ‘ 
nad buty ite re re t t t phat hydrocarbor 

\ result of tl onger « butvrate radi tl 
? tel require ‘ 1) ( rt ! love et ‘ ( 
; Neverthel ‘Ti, mé tic . 

] f butvrat { ‘ 1 ! derat ! muinting 

The Lpdpoiie tio? | b t ? te ‘ ‘ ! { 
>t ‘ | ( tite ‘ re t } on ‘ 

it ti me. However. t] { 

Dle itvrate ral re t Ul 
f itdoo ! n ced ere ‘ pl j 
h, vith ¢ rd tur ¥4 ‘ on } tah ‘ 




















Figure |. Decorated Cellulose Acetate Butyrate Outdoor 


Products. ne. Wels 


Suni 


Figure 2. Decorated Polystyrene Freezer Compartment Dg 
(Courtesy of Prolon Plasti: _ Florence, Vassachu . 
Skogmo, Ine., Minneapol Vino 


esota,) 


Figure 3. Decorated Vinyl Toy 
of RBakel te Company and Ideal Tow (‘or 
York, N.Y.) 


Figure 4. Decorated Cellulose Acetate Toys 
of Eastman Chemical Products, Ine 
ling Con pany, Chicago, Til.) 





Figure 6. Decorated Polyethylene Containers 


























le 


Figure 5. Decorated Acrylic 
Courtesy Réelim & Haus Company and Se 
¢.) 





Figure 7. Decorated Polyester Automobile Body 


DD mn. United State Qubbher Compar 


(Cou rtesy of Nangatr Ie ( Jie 
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Figute 8. Decorated Phenolic Radio Cabinet 


(Courtesy af Zenith R ( ) 














Table Ill 


Phenolic Resin 


TABLE IV 


Polyester Resin 
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Mold Design 





For EFFECTIVE Temperature Control 


H. Whitlock 


\, _ DESIGN FOR 
~ . rit la 





the 
important 


y proble ms 


Mold Material is a Factor 
u The material from wh 
to roduc degres of heat tr 


t 


molds 
ts of Mold Temperature 


exan ne 
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t ! id pot ad to the 


rer ! Derviliu copper, whereas the same 


pper molds properly placed are needed to 


than would be required in a ste 















FIGURE | 


MOLD WITH INADEQUATE WATER CHANNELING 
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FIGURE 2 


MOLD WITH IMPROVED WATER CHANNELING 





WATER CHANNELS 
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FIG. 3 


USE OF MULTIPLE INLETS & OUTLETS | 




















Twenty 








Uniform Heat Transfer 


| nito y neat tri { , , \ ound 
Of the several factors st ( vy of proy 
erature contre the } t ft th é re rreg 





to how far the tool maker can go to obtair 
channeling. However, f belief that in 
thought is put behind channeling a mold te [ 
maximut efficiency possible. Too often the de 
the tool maker leaves the channeling of th 
last, and then they ar neorporated in the de 
from the tandpoint of requirement to give t 
ficient control. but where these channels ent 
to dodge knockouts, screws, supporting membe1 
pins, which usually result pattern of t 
control that is not only inadequate but non-w 
Examples of Channeling 

Figure I show Pa mit ( n of ! ct 
channeling a refrigerator ti trip mold. TI 
about 10 inches wide nd 38 inches long. The t 
of the mold were cut from forgings and cont 
cavities. The channels were drilled through the 
cavity block. The four channels were 7 16 


ameter and tapped at eact end for '4 Inel pipe 


The first criticisn that the channels are 
ondly, ther vere too f channe and third, tl 
were not positicned ’ re ; the ¢ ; 





give uniforn 


no possible way to control temperature th t 
and the result wa t bad warpage condition tl 
be controlled. Unfortunately, tl mold | he 


around 


prope r engineering by the riyv nil molder 
builder, resulting in a serie f tuation ! 
cent parties all of whom cert niy did not make 


on the job. This mold could not be corrected 


great deal of expense and it w finally junked 
Figure II shows the « ection of tl 


could have been channeled. Here we have 
distribution of heat transfer. The four channe 
half go all the way through. They are 11°16 
diameter and tapped for ! neh pipe. 

Figure III is an isometric diagram showing 
od of hooking up this mold to the mold tempet 
troller. Here the water enters the center cl 


comes out at the top and botton channels. Tl 





should be used where We re COoiUng the mold, 
temperature at the center v | be higher thar t 
surfaces, therefore, the temperature controlled 
ters the most critical area first and as it tak 
it has a tendency to balance out the temperat 
mold before if leaves the ! old The revel 


followed if heating the mold 
Figure IV shows another system of hookup 
give a slightly different pattern of surface 
which might be just the thing to balance the n 
erature overall. By reversing the inlet and outle 
pattern can be obtained. These n ay be cons der 
points of detail, but we can assure you that it 


likely that these details will result in a reductio! 


jects. 
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The mold design procedure should th changed to prive 















en inches in diameter and four inches deep. Figure consideration to the channeling of a mold directly after 
s the channeling arrangement. This is an interesting the cavity and force has been laid out. Too many channels 
that the results which were obtained in trying to cannot be put into a mold. Their position in relation to the 
emperature down completely mislead the moldet molding surfaces should be studied to give as uniforn 
t equipment was necessary to accomplish the heat transfer as is possible to obtain. After this accomp 
Note that the cavity half of the mold has a very lishment and only then should we locate Knockouts, screws 
nd efficient pattern of water channeling. We guide pins, and the like. There no doubt will be occasion 
dd that the channels are 00 8} diamete) for some adjustment to locations of channels, but we will 
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simpler approach toe good mold temperature 























the mold. The single channel drilled in form of a 

the foree plug sets up a condition of non-uniforn FIG 4 

temperature ol this foree varied as much us 100 F, , 
appiconnaneip amas sagan yet mga ghantiogn tint ALTERNATE USE OF MULTIPLE INLETS 8 OUTLETS] 






molde 











his water temperature down still colder thinking 





ild help. Obviously it would not hel) 


Use of Cold Water 


n istake n belief that cold wate! requ red to 






ip a evele There are a few exceptions but gene rally 








tuation is inadequate water channeling which sets 
ndition of too broad a spread between the mold 
temperature and the cooling water temperatures 
1 put 35 F water through the foree plug channels 







mold, it would make but very little difference to 
d surface temperature at the points furthest away 
channels. The actual temperature variation o1 








rface of this foree plug taken after the mold has 
] 


operation for severa hours was from 67 F to 





vith a water temperature of 52°F, turned on full 













rry part of this sit .ation was that the exhaust water 








ly 3-F higher which made it a rather costly opera 

















cooling. Furthermore, mold temperature control 








FIGURE 5 





t be of h 
ire VI shows an improved channeling for this 


ree plug. This arrangement would have enabled 





INADEQUATE WATER CHANNELING IN FORCE PLUG 





der to use water at controlled temperature and his 







ally reduced with a far superio1 








and 





channels 












put a large volume of water through the mold a 7 Oe” T 
-_ da \ a4 , 
ng a mold surface temperature ; close to the WATER IN ~ sib, ‘ — WATER OUT 
temperature as posible is the goal we should strive rr xy_~N Y 
} 9 
s proper that we do not close this discussion witl | , 





rup the placing of responsibility for the design 





























nging 
ds. The design of a mold has far reaching effects ( 
end user who will judge the merits of this plastie ee 4 
t is the desire of our industry to produce a quality 
t. When something goes wrong, we try to pass the 
the next fellow. Reference here is ee to the FIGURE 6 
mold designer, mold builder, material supplier, 
istomer and lest we forget him. the end user. IMPROVED WATER CHANNELING 
dless of what argument are presented the ral re 
bility rests with the molder, It is his responsibility 
loes not have adequate mold engineering, if his mold KS XN S S . XN x " 






does not do a proper job, if the material supplier | | 
{ 


ma wrong steer, and if he is not capable of selling meas a 














stomer on the cost of a mold properly designed.. WATER IN a> a4 - = > + fll me WATER OUT 
nfortunate ly, a survey f inject on molding prob co << q F hing -- 








ndicated a high percentage due to improper mold } 
















ture control. Apparently, this function has been | 

lerstood or has deliber itely been 1de-ste pped for ; ] : 4 

isons. It has now become apparent that the molder i 
ger ignore mold temperature control, He should 4, 

I attention to its proper use and cooperate ex ——— - 

vy with the material supplier in its use with the 
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Heat Bonding of Teflon’ 


Tetraflouroethylene Resin .. . 


CROSS SECTION OF JOINT"OF"TEFLON™ 
TETRAFLUOROETHYLENE RESIN SHOWING SCARFED SUR 
P. J. Wayne and W. M. Bruner 
I I. lhu Pont de Nemours, Ine. 


ieguane’y S AND nonmetallic materials such ; 


chemical stonewat 
used as corrosion re 
t The ‘ have certa vessels 
tendency of metals to corrode quired, or the 
brittle. More recently it has becom« types of indu 
nany jobs better 


ed (Ref. 1, 


} Thickness Requirements 
resistance oOo corro ve cnemica 


established. They have such ad section 
gravity, ease of fabrication and suitable for 
and excellent electrical resistance needed fo 
under corrosive conditions, the plastic ed but 
or chemical resistance and the highest traasf 
resistance. Among the many con 
iterials “Teflon” tetrafluoroethylens 


ny the bondi: 
ts ability to fill these requirement deformation of 
corrosive services has cor lon” 
to most chemicals, i 
solvent uch a benzene 
ire molten alkal 
nth Pa berth —ingenagee Scarfed Surfaces for Joints 
ntinuously up to 500° F. or intermi Scarf joints are wel 
20 F. It offers a combinatio the bulky double thickne 
ide flex durability, electrica closures at fla 
intistick properties. The 1: ; ) obtained 
where the use of order to 
al equipment ment, the 
ridges 
desirable 
section 


strengtl 
The fac 


pplication which do not require bond 


ons or shee o form more complex TABLE | 





‘ 


; Effect of Flux Upon Peel Strength 
are largely removed by bonding ; 
simple contact heaters at 3 of Heat Bonded Joints 
F ith the aid : lil 
sure of about 
work on bondin 
(Ref. 6) 


strength 


Peel Strength Peel Stren 
Bonding Time With Flux Without I 
(Minutes) (lbs./0.5 inch width) (lbs./0.5 inch 


of bonding in a furnace 


he du Pont C‘om? 





entity e taht 
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420 Sigia tte tt be tt i) t) fe) ee ot 


cease : 


2. Laboratory type heater press, curved and circular heaters 


= ° , Figure 3. Bottom bonding of Teflon sheets in heater press 
Flux as Bonding Aid 


4] 


iorocarbon 


which 


(Type A Ring Element 
iny standard 


Laipted 


Figure 5 


CROSS SECTION OF "TEFLON" TETRAFLUOROE THYLENE 
RES!IN DURING JOINING OPERATION 
SHOWING HEATERS IN PLACE 


4. Heat-bonded Teflon sheets 
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experimental purpose thermocouple 

nsertes t the bonding area, but care hould be 

Key not to ‘ ‘ weak pot mt tre pont { nsert ! 

t factory eontrol of temperature cul be obtained b 
brating the oltage regulator before use. Once tl 
boring temperature j renehe a, it hould be maintained 
Peo to l0f nute until ub tant ally all the fluorocarbor 
} beer olatilized. No harm is done by continued 
ng, although the maximum bonding temperature of 


13 F. should never be exeeeded as pyrolysis of the “Tef 
turt After the bonding is con pleted the heater 
re ower to cool, vithout removing the pre ur’ u 


the polymer below 200° °F. When the heaters are re 
flux wiped off 





TABLE Il 


Tensile Strength of Hear Bonded Scarf Joints* 


(luxp ire to indicated solutions at reflux conditions) 


Reflux Tensile Strength 


Time (Ibs./in.-)** 

Solution (hrs.) Room Tem. 212°F. 

\cetom 1s 2540 170 

Benzene 1X 227) 1560 

Carbon tetrachloride 1s 2180 1550 

Cetume 1% L580 Lolo 
(‘yelohexiane ta 2440 

ia% Sulfurie acid i> LORS 540 
lo Hydrochloric acid 42 1965 
ltr Pho phorie ia d iZ yay As 15 
1) Nitrie acid 72 2460 
10% Acetie acid iz 2460 
odium hydroxide 1% 2160 

L'nex posed control 2240 1260 


*7T'¢ ted on In fron, Cell D), cro head speed 2 mnoche min 
ite onch jaw distance. 


*Fadure occurred hefore any of the hond eparated, 





TABLE III 
Peel Strength of Heat Bonded Joints* 


(kx pe re to indienated olution for 4&8 hour it reflux 
conditions ) 
PEEL STRENGTH 
(ibs./0.5 inch width) 


Solution Room Tem. 212°F. 
Acetone 19.5 29.6 
Benzene 16.6 16.6 
Carbin tetrachlorids 18.3 35.0 
etume 16.1 2.0 
10 Sulfuric acid 23.3 31.0 
10% Sodium hydroxide 10.6 my | 
U'nexposed control 21.0 24.1 
Tested on Instron, Cell D, crosshead speed 2 inches) mu 
ite incl maw distance 





Thirty 


















Figure 5. Tank outlet covered with heat-bonded Teflon. 





Experimental Test Data 


In order te dete! ( emicial re 
+ ws +} as ded { Teflor < FC 
! i eri | ( ad ¢ ! ne ( t 
erature In these test de striy | 
vmnded toge th cor i seaurf joint nt 
ner deseribed ) e, ere exposed indienated iy EFEI 
' 
Il and III, None of these test strips failed at \ND 
ring 
ultimate failure occurred at the adjoining area 
. . 7 \. br 
the bonded interfuce h ’ trength exceeding tl 
material Othe: t / trip expo ed to the 
tions to determine their pee trength. These latte: 


did not have t caurf joint but were bonded toget 





their entire vidth ¢ neh) 


Figure 0) ho il nter ng and in iil 


cation of tl new bonding technique at the | 


Work of the du Pont Compan The corroded out 


large gla ned vesse ! hot acid service 

ind oa irtificial one constructed from mild 

nushroom-like cover me iring 28 inche nad 

fabricated from twe heel f 1°16 ineh thiek “Te 

bonded at the circumferences vith the curved EUR 


hown in) Figeure » The lining for the 3 inch 


PHI 





fabricated fron " quare piece of “Teflon” bond 
thie hape ol eviinder which w then flared at t 

ind attached to the ovel th circular heate | 

tallation | rive! tisfaectoryv serviee for ove 


Toxicology 


‘Teflon” tetrafluoroethylene resin exhibit 


ny tabilit to heat and excellent retentior 

ul, electrical ind chet ‘ properti ut ele 
peratures, Because of these characteristics “Tefl 
be used continuously at 500 F. or intermittently 

620 F. When “Teflon” euted above 400 fF 

nute ount If toxic p ‘ re evolved, and 

entilation must be = p ded t eliminate 

\| { 
hazard Ry | 
Since the sealing technique described u ‘ 

require that the “Teflon” be heated above 400 I 
recommended that the ei be prepared it il 


hood with enoug! uctior to prevent cro dt 


nterfering th the x} ist ysten No trouble 
encountered ong good ventilation is) pro 
rea here “Teflon” handled at high tempet 
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hort time wasteful oper ucts of celluloid and with compre 


previously imposed by the limit molding. Shortly before the econd 
ed pot fe of most two-constituent world war the first injeetion molding 
UNITED STATES esins used in casting machines were installed, and after th 


ELECTRICAL MANUFACTURING Vol. 56, No. 4, Oct., 1955 oll reer unger sgnepemering «ia 
POLYESTER CASTING RESINS cisliethibiin. ‘sania ik aie tied Gale 
Vol. 56, No. 1, July, 1955 FOR RIGID INSULATING PARTS = Aaaeiaiilini, Gellahaadlt tear ontacnlianlane 
Abstracter: Gerald Eisner RK. G. Black — 
EFFECTS OF WATER IMMERSION Mr. Black of the Western Electri plastic | 
\ND HUMIDITY ON THERMOSET- Co, compared polyester resins with Recent new products include poly: 
rING LAMINATES R. R. Winans, phenol in electrical component thvlene container nd tubular filn | 





\. Fried, and W. Hand The former h the advantages of ind rigid vinyl sheet 
ithors. wot no it the \l ‘ e of production, better insulating Kquipment be } ’ } 
| ho itory of the New Yor quatitte under adverse conditions, a clude hydraulic . . % ‘ 
Shipvard ' Broc VI ( , Vice range ot color _ and hiwher mn ind electric he ; lipment ’ | 
pact { hy nies Bais ; | 
exter ve testing on laminate THe ‘ nee, but | he disad the manufacture { : te 
ff ric nd paper-b ed phe ntiage ot gyher cost and longet planned 
melamine d | ! ’ ‘ Pol tvrene miter ‘ “ 
] ' | t ? } id 1) qr? ‘ ‘) lowe 
I ‘ electri nd mechant ‘ ALUr aT 1 prot fr lowe! manufactured ! Areventit . ny 
of | umidity nad \ tel ithe! { ror polve ter due to recent ce will bye uty Lil ble OO} 
1) ryt \ pert ‘ ar 
re invest ted nex] I Only on rei tion far 
miiricate under test were Tound td , making produc of g reintoreed 
Ter degradation vith the ela ] $i¢ oO vacuum molding } 
a $ Vol. 56, No. 4, Oct., 1955 )) N au Hing 
‘ mpl n gene? | cing tl ‘ : Pe - J , lone rm vet, +} ior} 1) , 1} 
Fs. geet - PROBLEMS IN) CASTING ELEC ' 
( ected ad ! ! ‘ ( ane . . sais . ect re nde! ( mn { 
PRONIC COMPONENTS H. G. 
Mansfield 
tech l diffieultic if embedd 
Vol. 56, No. 2, Aug., 1955 The tee card uy n a 
: . ES . . . ~~ ner re tors, capacitors, rectifier ind 
EUROPEAN DEVELOPMENTS IN a | * 
. a ; . : transtormet! vith ar il onside! 
IHE DIELECTRIC FIELD — Gerard og cg Pers wpe 
le Senarclens 5** sn sais Praga acts 
- ne temperature on the electrical GERMANY 
uthor one ‘ it aqiny “1 } } } ] 
. mponent sketene re included = 
) authorities in electrical {i Sketches KUNSTSTOFFE 
nad diele | ( ad l ‘ re ae . vest D A ap Pewee. , 
: id wre Se ene a plied to transforme) June, 1955 
lopmer nm the ise of cellu : 
‘ : | rticth part of a study made Abstracter: Anne Schwend 
e paper, epoxy re ! «> : a : ” 
hy " fiele ot t Percleny > ‘ . ru — 
i can ceeael: dil teil te y Mr. Mansfield he Radar Re CHEMISTRY AND TECHNOLOGY 


ted mica foil. Dr. de Senarclet earch Establishment of England OF UREA RESINS THE CON 
larly emphasizes the widening DENSATION OF UREA-FORMAI 
mica foil and its advantages : * DEHYDE IN) ALCOHOLIC. SOI 
tric m VENTS—Dr. Heinz Fahrenhorst 


ARGENTINA Cont rte on ot ir e rt | le in Kunst 
excellent bibliography of in PLASTICS totTe ebruary, 1955. TI very 


Kuropeat roict oT diele teresting contribution to the theory 


seaiieiieal Vol., 2, No. 11, July-Sept., 1955 modified urea - formaldehvd 
Abstracter: John B. Ballard with known a vell a therto «4 
Vol. 56, No. 3, Sept., 1955 \N ARGENTINA PLASTIC regarded factors during the fort 

\LTOMATIC MACHINE FOR CAST AUTOMOBILE Editorial proce and their qualitic 

RESIN APPLICATIONS John BE. Recently displayed were models of coating: meat Here are me or Un 

af and Phillip J. Franklin itomobile with gla reinforced point raised whi vere not col 


rite) described machine polvester bode which will be manu idered o tat na Ts 11 
eloped at the Diamond Ord factured ! Cordoba \ Industria traditional theorte 
Kuze Laboratori for auto \eronauticas y Meeanicas del Estado It uggested that the chen 
oduction line re I nixing and \ owl were pls tic boat \) CouUuse for maximun quiatitie re 
or embedment The re ! ana pentina believed to bye the first gard urtice nad ty ! 

are heated, mixed in proper country other than the U. S. where formaldehyde varnishes lies in a fan 
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New Members 

Mr. H. D. Oliver | 
Edited by Chemi Product 





Cleveland-Akron ( ant | Fas n , : tie I me | 
Section Presents Orr Awards Grail shite Colonia 
In Honor Of Past-President i gene whe ee 


R. M. Hershey 





(, ddet ( J \ i | | (y | 
Ur er met e Ui ‘ rich Chemis C'o.: 4 ( lH 
Akron Se ! r% s ‘ Mr. M n deseribec ‘ d hciee Stine ( at 
I _ re d tne | a ca forced B. J. Sko scadia Disa ad oA ( | 
of the 1 l ! | 1) ( cle The rei S BR. Knicht. P ; Prod Tans 
Me Awards to Mess ) e much higher it C R. Marte: erwin-W ms 
‘ nat nd S. A. Seaglior ‘ mater ucl kW oD = O.C. Kil ‘ 1) | 
ersitv of Akron and ( el { or most thermoplastic “WF Wan Fish: ( a 4 D WW 
f Techn respectively ( Ast e consequent mited wn Lester Fi eeril G.G M 
ddr the reinforced ) n which their unique uchnies, Colonial Plastics: E. Abel, J 
ising vy Mr. Rober prope itweigh tl reased cost Heil Proce Kx E. D. 1 
m president of Molded Fib mate General Industries; R. K. Senn, J. 1 
Body Co. of Ashtabu )} \l Mor ol mited t R, J R. Heise: 1 J. MeN 
Thon Ie. On Award ried einforeced p t ! 1 ‘ ; : 
Natior Ru \I ne ( \ 
mm — oe ec Me resure Gf reimsorced Helmrich, R. H. Coerdt DG 
( memor Unie ‘ The hig! wor cos Patterson, Reichhold Chem ‘ 
| n | Orr found e use of reinforced plastic for 
president of the Cleve dl ! part On larger parts tl Southeastern Ohio 
Nectior 1) / y tio? rere reduced te rng eoxt enable thy re 
‘ , ) : ‘ oO ‘ ! t rete vit} ‘ . . M . 
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Mas ihe attain ie ayy sar pee Lester Dickson 
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er to rece e the vard on the part many f restr for ner ! ir} 
f the faculty of the Department ! He stressed the import hip. President Ray Baker dis 
! try nd Chen 1 ben Cel i } resent the ad nt é nou tit mn firom the ( j 
their respec ( Phe ! e} t the proper time. A tion fe nt meet ext M 
Ose! ol t !) | the x ( cor technical pey ! the natior aire 
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Morrison chose “Opportuniti« felt absolutely essential by Mr. Mot on. It was stated 1), 
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Newark 


The New Polyethylene and 
Tooling for Cellulosics Reviewed 


Robert Bostwick 


I econd meeting of the Newark 


K p ‘ October 12 ur 

hyery i j t pi ent t 

‘ t pu ‘ pr r t 

; l f thy ‘ ning me luded T 

j nt that (hristma aut 

ad cr \ Hemyg pl inned, like 
t ‘ r ery cece ful iffair 

The first speaker of the evening 


Mr. Walter R. Clark of the Phil 
Cher il Co. Mr. Clark poke 


! tentive itudience on Marlex 
, tne new polyethylene innounced 
May. He gave e background 
first r the Ph lip organization 
I he felt not too well knowr 


the New irk re He pointed out 


‘ |’) lip ('} eal ¢ i +} 
ad turgest producer of ammor 
na vell estab hed in othe 
} | 


( The research work leading 
the development of Marlex 50 
, orator ; 
Barth le, Oklahoma \ er 
f Phillips’ faith in Marlex 50, Mr 


dene 


( i commented = ti t the company 
! fy cle the | rpyest ingle invest 
! it history n th product 


Mr Clark also tre ed hi 


t! { Marlex ) 


belief 
hould be regarded a 
new plastic material, rather than a 
ther polyethylene 

In the molding of Marlex 50, the 
claimed i decreased eye 


er polyethylene of up to 35% 


Due to nereased tiffne veight 
duction of up t 10) by us 
hinner ection ble Marl 
01 oftening point of 260°F and 
ré t re ( ‘ t< thisit oft 

I} natu p emi nit 

i fir ng from matte t 
can be obtained in d 


bility and higher chemical re 


nee thar poly thylen Ir the 
e of methyl! il cylate, for exan ple, 
permeabilit 1:3 of that of 


Marlex i) has 6 time 


vethyvlene 


the resistance to lubricating oil of 


Che peaker howed sample of 


Marlex 50 film, with higher tensile 
trength than polyethylene film and 


terilizable. Present Marlex 50 

film has an opacity due to surface 
ind Mr. Clark predicted the 
duction of clear film in time. Po 
ntial fields for Marlex 50 in addi 
tion to film include houseware wire 


nd cable, pipe and pipe fittings, and 
ilament. Mr. Clark also reported 
that Marlex ou cul he 
mrmed 
Marlex 50 differ 
proc ing. Molding and extrusion 
rature ire 65-75 F higher. Hot 


vacuun 


from poly thvlene 


(220°F) are preferred, with 


control of f] xibility pos Dle Dy 
changing mold temperatures. In ex 


tru rT h vn ay iW down hould be 


The peaker reported that Marlex 
a vould be commer lly available 
vhen the Phillip plant 
on ol trean Capacity will be 110 
pounds per year of Marlex 
resins, With Marlex 50 the first of a 
projected seri of resin Although 
no figure were cited, Mr. Clark re 
Marlex resin would be 


price dl 


ported the 
npetitively 
The econd 
Vil Mr. N Gc. 3 iylor of Eastmar 
Chemical Products Co. Inc. who spoke 
on “Tooling for Acetate and Bu 


peaker of the evening 


tvyrates.” Mr. Taylor’s comments were 
directed toward proper mold design 
for injection molding, so useful th 
plasties, give difficulty vith 
the cellulosics. For diffieult) mold 
Mr. Taylor recommended a specially 
developed hot nozzle design, bring 
the nozzle to within 5/8 ineh of the 
Cavity It application — to everal 
cases, such toothbrush, telephone 
housing ind crew driver handl 
nol va demonstrated by ketehe 


After the nozzle, Mr Taylor recon 
mended a full round runner, brought 
close to the cavity as po ible. 
Another recommendation was a pu 
it the gate to prevent jetting 
During the discussion pe riod, it " 
brought out that the Marlex resi 


hive ery tallinity of 90% as con 
pared to 60/ for conventional poly 
ethylene, with Ziegler-type resi n 


between. Mr. Clark also commented 
that Marlex resin wer 


cheaper t ! nufacture than h n 
pore it 1) ti | ‘ 


Philadelphia 
Seiter Reviews 


Rise Of Vacuum 
Metallizing Field 


C. H. Jepson 

On September 27, the Philadelphia 
Section held it first 
SPE-SPI dinner meeting of the fal 
eason at Franklin Institute. Mr. J 
Gordon Seiter, manager of the High 
Vacuum Division of F. J. Stokes Ma 
the featured 
Mr Seite. rey 


regular joint 


chine Co., wa speake ! 


ewed the develop 


ment of vacuum metallizing ir the 
plastics industry, with particular em 
pha on recent developments, Basi 
ce ign ot equipment tor « irrying out 
the baking, laequer coating, an 
metallizing itself were mentioned and 





} 


illustrated in a number of slik 
formatio 
space, and operating cost, was 


with techr 


non capital investment 


| advice on deta 
process, 
The fact that the entire 


1) 1 
the metallizing process deper 





the ability of synthetic resin ; 

quers to form a protective f ) 
stressed. The process is just ; ait 
as the fir protective film wl : 

be provided, Here, recently di 

synthetic resins and Epon ay 
provide much greater durabi! ” 
had been ivailable. In one on 
vacuum metallized doorknob Ab 
the conventional brass-plated ce 
the other de r 


Major 
for metallizing have also bee 
Here, Mr. Seiter mentioned 


c 


toward I ter 


mprovements in equ 


pumps and 
chambers, well as new te 
for metallizing continuous 


plasticized film 





Samples of items of industr 
decorating interests were sho 
in interesting question and 
followed the meeting 


member velecomed to the P 


ye riod 


phia Section at this meeting we) 
William | Reybold, Ir., H 1) 
Anspon, Daniel EF. Strain, Ni 
Roberts, W. John Porter, Jr., | 
Russo, Charles M, Rosser, Rob 
Burk, Donald L. Murray, Will I 
Graves, W. J. Brosman, Will 
Kelly, Walter A. Hayes, Jr., Se 
S. Feuer, C. EF. Silling, Jr., Al t I 
Thielen, Jr., Samuel F. Mom J 
Ebon P. Weaver, Harry M. H 
Ronald Ireland, R. M. Mack 


Milwaukee 


Melamines, Ureas 
Are Discussed 


Marvin C. Stowe 


The M Iw iukes Section of 
ciety of Plastie 
1 ; 


ored Lo } 
Mr. W. A 


1955 mee 


Engineers 
lave as its guest | 

Ward at the Octol 

ng. Mr. Ward car 
New York representing the At 
Cyanamid Corp. 

The topic for the evening 
properties and handling chat 
tics of urea and melan 
Ward also covered the hist 
these materials Melamine 
very interesting history b 
for everything from. buttor 
Today et 
this material is not made 

\ good exan ple of whe re 


cellent dinnerware. 





material be ng used to - 
tage is melamine being used “ 
nerware, This is a tremend 0 
today. The dinnerware is br e} 
crack re tant. It is very odd y 
one erack or break under nor : 
They are tain resistent 

re tent hey are a very 

dinnerwat 
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No. 9 of a series to introduce you to some of industry's outstanding plastics craftsmen 


sd 
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always derived his inspiration 


} 
The 


» has labored with gold and 


beauty and wort}! 


nan’s spirit and skills are chall 


plastics—the wonder material of our 20th Cent 


ired here are two of the spec lalists Who are molding plasti soll 


products that are becoming all but indispensable to every industry 
of high quality plasti materials 


home. Monsanto, a major producer 
nodern craftsmen who are helping to mold America’s tomorrow 


these Tt 





Charles J. Karels, Service Plastics, Inc., Chicago. 


wel D. Whyte, Whyte Manufacturing Co., New York City. 
years’ experience in solving the multiple problem 


nt of his company, Mr. Whyte supervises all pro- 
ly 


encoul 


ign and engineering projects. He is a high-poly- tered in the custom molding of plastics, Mr. Karel 
t by profession and a pioneer in the inced that every job must be enyineered 
\mong the components that he has helped hi 


y 


chnology. Specializing in difficult mo 
liver on schedule are grid-forn 


fluorescent 


complex design and engineering, hi 
ced over 38,000 different molded 1,008 interstice . large higrh 
of major industry. Most of them w and thin section 
er before molded of plastics. Recent exam} perfect ( 


S5 for 


household mixer 





NSANTO CHEMICAL COMPANY 
ASTK DIVISION, SPRINGFIELD 2, MASS 








THE 


“It is 


Jn ject ton 


MOLDERSCOPE 


By A. R. Morse 
President, Injection Molder’s Supply Co. 


the freedom to disagree, to quarrel with author- 


ity, in intellectual matters to think otherwise, that has 


made this nation what it is today.” 
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Dr. James B. Conant 


ending eal f struggle 
, ip busine of n owl \ 
; rmumedy 
na lyethy limited strictly to the mited 
J jit 
eating ¢\ nade. nozzle nd 
zed injection plant CCE ol 
+} 
; ; a twice | neat pped fron 
ld, niente path the injection machine 
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Putnam Ave., Greenwich, 








PLASTICS SALES ENGINEER 
Large established and well respected Chicago In- 
ection, Molding, Finishing and Extrusion Company 
eeks experienced man with Industrial and pack- 
iwing experience. Salary plus commission. Will be 
given active territorial accounts. All replies strictly 
confidential. Box 2255, SPE JOURNAL, 34 E. 
Putnam Ave., 


Greenwich, Conn. 











PLASTICS CHEMISTS 


experienced in processing of thermoplastic res-ns. 


Unusual opportunity for 


ckground is desired in one or more of the following 
d Injection molding; Extrusion (film, tube, and wire 


molding; and Laminating. Long- 


ng); Compressio1 
range prospects excellent for experienced men to work 
stable progressive organization employing a staff of 

er 2100. Please write today to: The Personnel Manager, 
BATTELLE MEMORIAL INSTITUTE, 505 King Avenue, 


Columbus 1, Ohio. 


Forty two 


Heat-Bonding of Teflon... 


(Continued 1 page 0) 
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Book Reviews ... 
(Continued from page 6) 


These include such items as pipe, duct work, 
fittings. Chapters are also devoted to methods 
materials and proper construction of floors and 
The book contains many tables which compar 
physical properties of the plastic materials avai 
chemical resistance of these plastics to long list 


mercial and common chemical products; and 
are given of the type of material best suited for re 
to specific chemicals at several temperatures. 

Chemists, chemical engineers, and construct 
neers will welcome the vast amount of data or 
cal resistance of coatings, linings, pipe and 
structures. 

The book will provide an excellent guide t 
must choose materials to minimize, or eliminate 
in their particular operation. 

Robert Ste 
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extruders by Egan 


From 2"! Thru 














8'' with screw lengths of 16 or 20 Diameters. ¢ Hard corrosion 
resistant liners. e Heavy duty thrust and radial bearings with 
force feed lubrication. ¢ Completely prewired temperature control cabinet 

e Screw speed tachometer. ¢ Precision ground screws 
¢ Large feed hopper with sight glass and cut-off slide. 


Complete installations for film, sheet, pipe, shapes 








EGAN 8 EXTRUDER 


Delivery From 3 Weeks 






Our new plent in Somerville, N. J. 
with increased facilities enables us to 
ffer prompt delivery on most 

sizes of extruders. 


Write or Phone Today For Complete Information—No Obligation. 


FRANK W. EGAN & COMPANY, Somerville, New Jersey 







Designers and Build f Machinery for the Paper Converting and Plastic 
Egan Cable Address: “EGANC omerville, Nier. 
. Representatives: WEST COAST — John V. Roslund, 244 Pacific Bldg., Portland, Ore. 
FRANK EGAN & CO MEXICO, D. F. — M. H. Gottfried, Avenida 16 De Septiembre, No. 10 











W. EG 
SOMERVILLE.N. 





Licensees: GREAT BRITAIN Bone Bros. ltd., Wembley, Middlesex. FRANCE — Achard- 
Picard, Remy & Cie, 36 Rue d'Enghien Xe, Paris. ITALY — Emanuel & Ing. Leo Camp 2gnano, 
Vio Borromei 1 8/7, Milano. GERMANY — ER-WE- PA, Erkrath, bei Dusseldorf, 
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hercocel 


FOR PRODUCTS ON THE MOVE 





\s eood looking as it is functional. the new Dormevet kd 


Well” Knife and Scissor Sharpener is a valued addition to 
Snes kitchen. One si irpening wheel quickly gives a pertes 
to knives of any size or type: the other wheel restores 
o “like new” cutting condition. 

4 Like so many products today, the “Edge-Well” is molded 
Mercogs \aly ules” cellulose acetate. Long-wearing and « 


@ MADE TO LAST ‘ ‘ ible. ‘ it rlect pl istic fol produc ts that must 
h i i : 


\\ ne . up under hard usage. And Hercocel lends itself to modern 


, ea 
provides a finish that means extra sales appeal. in design. pr 
} 


l 


tion and sales. versatile Hercocel keeps products on the 


( we Pr I) 
HERCULES POWDER COMPANY 
A Se. Weal ton OO, DD 
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